Glutathione protects PC12 cells from ascorbate- and dopamine-induced apoptosis.
The role of reduced glutathione (GSH) on ascorbate- and dopamine-induced apoptosis in PC12 cells was investigated. Ascorbate is a potent reducing agent and is thus expected to protect against dopamine-induced apoptosis. However, we found that both ascorbate and dopamine killed PC12 cells and ascorbate enhanced dopamine-induced toxicity. The EC50 of cell toxicity induced by ascorbate, dopamine and dopamine plus 0.1 mM ascorbate during 24-h treatment were 0.93+/-0.15 mM, 0.18+/-0.05 mM and 0.13+/-0.04 mM, respectively. When the medium contained 10 mM GSH, the EC50 increased approximately three- and sevenfold for ascorbate and dopamine, respectively. With increased treatment duration, no further toxic effects of ascorbate or dopamine were observed. The GSH synthesis inhibitor, DL-buthionine-(S,R)-sulfoximine (BSO), induced cell toxicity and potentiated the toxic effects of ascorbate and dopamine, suggesting that endogenous GSH participates in protecting against basal oxidative stress. We conclude that both ascorbate and dopamine induce apoptosis in PC12 cells and further that GSH protects them from apoptosis. This study indicates that the toxic effects of ascorbate are potentially due to an oxidative mechanism, similar to that induced by dopamine.